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Continuous observations were obtained a t  the summit of El  
Misti by means of the new meteorograph. 

By an arrangement with the Park Commissioners for the 
city of Boston the upper portion of Blue Hill was purchased 
in 1875 and transferred to the care of the Harvard observa- 
tory. This hill is about eight miles south of the observa- 
tory, and upon it was placed one of the transit- circle meridian 
marks when the observatory was first erected by W. C. Bond 
in 1838. Thus i t  happens that the Blue Hill Observatory 
now comes under the general supervision of Professor Pick- 
ering and the authorities of Harvard University, but, of 
course, without interfering with the independence of this 
coordinated institution. Professor Pickering’s annual report 
states that a description of the method of exploration of the 
upper air with kites, with a discussion of the observations, 
from 1894 until the beginning of 1897, forms an appendix to 
the observations of 1896 in Vol. SLI I ,  Part  I of the “AnntLls,” 
now in course of publication. He also adds that; the obser- 
vations of the New England Weather Service will not here- 
after appear in the annals of the observatory, but will be 
“published in the Monthly Weather Review,” by which latter 
name he, undoubtedly, intends “the Monthly report of the 
New England Section of the Climate and Crop Service of the 
Weather Bureau.” These monthly reports from the various 
sections contain a great deal of information that is not given 
in the MONTHLY WEATHER REVIEW published a t  Washington, 
which latter can at best give but a brief summary of the de- 
tails given in these reports. 

IMPORTANCE OF THE MONTHLY REPORTS OF THE SECTIONS. 

These monthly section reports are, we fear, not always ap- 
preciated as they should be, as a permanent detailed record 
of our climatic data.. The set of twelve numbers for each 
year should be preserved and bound by each recipient, or if 
more convenient, presented to some library where it will be 
properly cared for and generally accessible to the public. If 
seta of these could be presented to the prominent Govern- 
ment weather bureaus throughout the world, and personally 
to those who are known to be act.ive students of climatology, 
they would, undoubtedly, contribute to remove much of the 
ignorance that prevails with regard to the climate of America. 

MFsTEOROLOC~Y IN THE UNITED STATES GEOLOGIUBL 
SURVEY. 

There are, of couree, many matters that must be attended 
to in the prosecution of the duties imposed upon the Director 
of the Geological Survey that bear closely upon meteorology 
and the work of the Weather Bureau. There is apparently 
no duplication of work in these two bureaus, but each must 
carry on certain parallel lines of work in order to accomplish 
the object it has in  view. On looking over the eighteenth 
annual report of the director of the survey, for the fiscal 
year ending June, 1897, we note the following items that will 
interest the students of American climatology. First of all 
we must mention the magnificent topographical eiirvey and 
the published maps without which one can not understand 
the climatology of any portion of the country, so much does 
the climate of any spot depend upon its elevation, its aspect, 
and its drainage. Precise levelings, in the geodetic sense of 
the word, are made by the Coast and Geodetic Survey, hut 
the detailed plane-table survey - belongs to the topographic 
division of the Geological Survey. 

The altitude of the cistern of the barometer is believed to 
be now known for every Weather Bureau station, by the help 
of the accurate levels made first for railroad and canal work 
and now by the Geodetic and the Topographic Surveys. It 
has sometimes been erroneously assumed by European me- 
teorologists that the altitudes used in reducing American 
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stations to sea level were necessarily approximate barometric 
determinations. 

Very few have realized the great value of the accurate lev- 
elings that have extended over this whole country in con- 
nection with the building of railroads and canals. Extensive 
collections of these levels were first made by Mr. Ellet; these 
were further suppleniented by other data collected by Mr. 
William Nicholson for the Smithsonian Institution, which 
were intended as a contribution toward a hypsometric map 
of North America. Such a map was first prepared by Mr. 
Schott for the statistical atlas, published in 1874 in connec- 
tion with the Census of 1870. This data was still further 
increa.sed by the work done by myself in preparing the revised 
a1 ti tudes of Signal Service stations adopted in November, 
1878, which was also the first extensive effort to adjust the 
discrepancies along the various lines. The work has since 
then been greatly extended by Mr. Gannett, 011 behalf of the 
Hayden Survey and the United States Geological Survey. 

The geologist often fills in many details by the help of the 
barometer, using the differential methods. The method 
perfected by Gilbert and Gannett for this barometric hyp- 
sometry constitutes another point of contact between the 
work of the Weather Bureau and that of the Geological Sur- 
vey. 

By its study of the glacial drift the Survey contributes to 
our knowledge of the distribution of ice and snow as the 
principal climatic feature in one of the ancient eras. In  
this connection also the study of the water stored up in the 
soil, as collected from artesian wells, mineral springs, and 
ordinary wells has not only a direct bearing upon present 
agricnltural possibilities, but upon past climates. 

It is found that great agricultural differences arise from varying de- 
grees of oroeity of the several claasee of glacial and glacial-river de- 
posita. h i s  leads to the conviction that a classification of soils, based 
upon their relation to the @cia1 agencies by which they were formed, 
would be of fundamental importance to agriculture. 

Observations have been mado by the Survey in a very deep 
well which is being drilled near Pittsburg and which will 
probably extend more than a mile into the earth. If such a 
well can be continued downward far enough to entirely 
escape the temperature conditions that prevail among the 
various sedimentary strata near the surface of the globe, i t  
must, eventually, give us much information that will eluci- 
date the evolution of our globe and our atmosphere. 

I n  the division of hydrography, under Mr. F. H. Newell, 
measurements or computations of the water discharge of the 
rivers have been made for about 170 rivers, fairly well dis- 
tributed over the Atlantic and Pacific States and in the in- 
terior. I n  this connection measurements of seepage and 
measurements of rainfall have, of course, also been made. 
As the windmill is extensively used in raising water for irri- 
gation, therefore special studies have been niade upon the 
employment nnd efficiency of windmills. These memoirs, by 
Barhour, Murphy, and Hood, constitute a first installnieiit of 
the important work that was commended to the attention of 
all concerned by the Editor of the MONTHLY WEATHER RE- 
VIEW in April, 1895, Vol. XSIII ,  page 131, in an article 011 
“ Tlie Efficiency of Windmills and Farmers’ Tools.” The 
measurenients of rainfall, evaporation, seepage, aiid river dis- 
charge constitute the fundamental data by means of which 
we get an approximate idea of the quantity of water that 
passes back into the atmosphere from the surface of the con- 
tinent, as distinguished from that which comes from the 
Dcean and from frozen lakes, rivers, and snow beds. These 
data have also an important bearing on the problems that 
are involved in every effort to predict the floods and low 
waters of our rivers, a work that is especially committed 
to the Weather Bureau. 

The most recent addition to the work of the Survey has 
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been the mapping and description, and probably, eventually, 
the care of the national forest reserves. This opens up a 
new branch of work in which temperature, rainfall, mind, 
and other meteorological conditioiis must be considered. 
On page 116 of Mr. Walcott's report as director lis statee: 
The pre aration of a hysical atlas of the United States. upon which 

much wori  had been Sone in former years, was continued. Climatic 
maps were prepared, which include imps of mean inonthly tempera- 
ture, of annual pressure, cloudiness and snowfall, monthly and annual 
maps of relative humidity, and maps showin the range in temperature 
between the hottest and coldest months; in 51 88 maps. Besides these 
diagrams have been prepared of the slopes of the rivers of the United 
States. 

As nearly all the climatic data for the United States is 
preserved in the archives of the Weather Bureau, i t  would 
seem that the climatic maps prepared by the Geological Sur- 
vey must be essentially the same as those prepared by the 
Weather Bureau. There are, undoubtedly, frequent inquiries 
for a physical atlas and, so far as ineteorological elements are 
coiicerned, the Weather Bureau has furnished its data freely 
to all inquirers and has published that for which there 
seemed to be thegreatest demand. Plans for R national phgsi- 
cal atlas were submitted by Prof. Joseph Henry in 1847 for 
publication hy the Sinithsonian Institution. An atlas of this 
character was published by Gen. Francis A. Walker, i n  connec- 
tion with the censiis of 18'70, to which, a t  the suggestion of the 
present writer, the Weather Bureau contrihted four meteor- 
ological charts. When Mr. Gallnett mas assigned to duty in 
the Ceiisus Bureau as geographer, in addition to his duties as 
Topographer in the Geological Survey, many cliniatic charts 
were prepared by him for the publications of the census of 
1550, and a revision of these 1vas begun for the eleventh 
census of 1890. It is evident that by the proper cooperation 
of the Weather Bureau (as to meteorology and hydrology), 
the Geological Survey (as to topography, hydrography, seis- 
mology, geology, and mineral springs), the several divisioiis 
of the Department of Agriculture (as to soils and forests), 
and the Coast ancl Geodetic Survey (as to magnetism, ter- 
restrial gravity, and tides), our national government is now 
in a position to prepare a physical atlas of the United States, 
embracing every branch of terrestrial physics. An atlas that 
does not embrace all these must, necessarily, be incomplete 
and more or less unsatisfactory. A joint work for which 
each Department of the Government assumes the proper re- 
sl~onsildity would respond to a recognized dosiderat.um. -.---- 

RECENT EARTHQUAXES. 
Prof. Edward W. Morley, of Adelbert College, Cleveland, 

Ohio, and Prof. C. F. Marvin, of the Weather Bureau a t  Wnsh- 
ington, report that no earthquakes have been recorded on 
their respective seismoscopes during December. 

Decewiber 2.Medicine Lodge, Kans.: about 13:45 a. m. a 
slight shock was experienced in this locality. Duration, 
about five seconds; direction, south to north. Rome, Kans. : 
about 1 a. ni. Jefferson, Okla.: a t  1 : lO a. ni. an earthquake 
sliock, quite severe ; rocked buildings, nmking them creak and 
crack; the disturbame seemed to be from northwest to 
southeast. 

U(wwaber &-Forest Grove, Oreg.: slight shock a t  S:30 p. 111. 
December 15.--Waterville, Wash.: earthquake ; duration 

four to sis seconds ; direction, northwest to southeast. Lake- 
side, Wash.: A severe shock. 

Decenibu 16.-At 6:43 a. m., locnl time, severe earthquake, 
causing great damage throughout San Domingo. A second 
slight movement at 2 p. ni. Chnrches and 1)uildings were 
destroyed and railroad traffic interrupted. The submarine 
cable to Hayti IVaS also affected. The grand edifice of Santo 
Cerro, in Santiago, in thc interior of Sail Doniingo, dating 
from the time of Columbus, was entirely destroyed. A con- 

h u e d  repetition of harmless shocks occurred until the end 
If the month. 

Dccewber 16, 17, 20.-Lakeside, Wash.: light shocks, all 
Iccurring a t  6 a. m., vibrating from west to east. 

Peczniber 18.-Eartliquakes were reported a t  Ashland, Va., 
3:54 p. m.; slight shock, with heavy rumbling noises, lasting 
Prom twenty to thirty seconds. Richmond, Va.: Shortly be- 
Fore 7 p. m. earthquake noticeable everywhere, but niore vio- 
lent in the eastern part of the city, toward Oakwood. A t  
3itkwood it wae heard and felt very distinctly. A t  Bonair 
tnd throughout Henrico County, Va., it was heard and felt; 
ilso a t  Buckinghani and Maidens a t  6:49 p. m., and at Fred- 
?ricksburg. 

DactwiLer 26.--Centerville (P. 0. Niles), Cal.: earthquake 
7:06 a. m. ; duration, five seconds; directiun, north to south. 

December 89.-cockburn TOWII, Grand Turk, W. I. : Mr. 
3eo. J. GilJbs reports : 

On the morning of Wednesday the 29th day of December, 1897, at 
&bout 6:37 o'clock a. m., a slight shock of earthquake was felt at the 
[sland of Grand Turk, lasting a few seconds. No damage was done; it 
was sufficiently strong, however, to stop the movement of the Govern- 
nent clock at the public buildings, and also several other timepieces 
n this town; sym toms of nausea were experienced by some of those 
who felt the tremE1ing of the earth. 

ELEUTRIU STORMS AT SACRBMENTO. 
The cause of the electrification of the atmosphere, from 

which follows the electrical phenomena of the thunderstorm, 
will, of course, not be understood until we have been able to 
?xplain how it happens that in some sections of the world 
;here are so few thunderstorms, while in others they are of 
tlmost daily occurrence. A portion of California is singularly 
iree from lightning, as shown by the following compilation 
kom the records of the Weather Bureau station a t  Sacramento. 
I'he Weather Bureau station a t  this place was opened July 1, 
1577, and the daily journal kept at the station probably affords 
% complete list of all the thunderstorms (viz, even a slight 
iisplay of thunder or lightning) that have occurred. The 
Zollowing is the complete list of dates as corrected and con- 
h u e d  from the list published on page 105 of Mr. Barwick's 
Monthly Bulletin of the California Weather Service for June, 
1893: 

1877.-J~ly 20. 
1878.4anuan~ 23; March 20; May 28; August 15. 
1879.-March -30; April 4, twice; May 25; October 7. 
1880.-March 3; June 11; July 25. 
lSSl.-A ril 9, 81; May 33; June 3. 
1883.-i&rch 15; June 11; July 3; September 15. 
1883.-Mmch 27: Mav 6. ~. _ _  .. 

1884.-May 17, lb, 19: 
18!35.-April 2, 7, 8; September 5, 6; October 6. 
1SS6.-Janusry 30; March 4; A ril 9. 
1887.-May 30; September 59; Kovember 5. 
1888.-May 18,13; September 14, 15, three stormfi. 
1889.-March 10, 20; April 2; October 8, 31; November IS. 
1890.-February 16; Mav 10; December 3. 
159l.-Febronry 3e; Aphl 13; May 18; September 5. 
1893.-Septenibe~50, 29, 3n. 
1893.-March 11: May 17; September 6. 
1894.-Mav 25: June 17. 
1895.-Ap;il 37;- June 23; October 11. 

1897.-August IS, 19; December I .  
l896.-M1ay 27. 

I n  niost cases thedisplay of lightning and thunder wasvery 
diglit. The following notes refer to interesting cases: 

1885, Octolwr 6, forked lightning occurred in the shape of 
t horseshoe. 

158'7, September 93, brilliant and long flashes of zigzag or 
hrked 1 igh tn i ng. 

1895, September 14, 15, there were five distinct and se- 
{ere storms with lightning ancl thunder in the vicinity of 
3acramento during these two days. 


